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"ovarii, M7/^p^y^^ 7 sty (cf 3 s 
0 3 ) tr^ (MJ7/i/tn^y7Mz;v) ^ ^,^ T _ t ,_^ 
(fy7;^a^^y7/^x/k) ^OVjVT-*^, (^y7;^ t 
e^J^/Ufc^A,) K. fflMHfcT-a-v (c 1 0 4 ) -, hy 7 

^B»»7 = *y (CF 3 C0 2 ) ^t7^P7yf^y7 = t 
^ (SbF 6 ) -, ^/P^n^yP^^^T--^-^ (FS0 3 ) ~, ^nn* 
; ^^ 7;: ^ (CISO.) 7^p^/i,*^ T -^/5_ 
7yft7yf*y (FSO s /SbF 5 ) 7H»^*y»7 = * 
^/5-7yftft* (FS0 3 /AsF 5 ) hy 7 ^P^y^* 
^/B-7 y ft7my (CF 3 S0 3 /SbF 5 ) "^^^{fS^i: 
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-oj;5^fltrfa (1) mmrft&RV (2) tttt^<D9i»^JH^4to^ 
tt-r tytt©^§:Mt §^ t^ttfM, gp*, (4-1) ftfegg 

A, 7P h 7^^-/1-19^ h y - n -/f/V7^=^ A, T" h 7 7x-/V 
h^^^^/l^li^^v?^ (hy-n-/f/l,) 7y^7A, 

(^^vW t <7 a, ^ h^^^^/i^TO h y ^^zi^r-y = 

fc° y r> A ( 7^7,. ~;umm* f-JV ( 2 - iXT y t° y ^= r> 
-M , Th7^ (^^^ 37^-^) Jflggg Js y ^*f-;\,T ls*:—?7 

~«7 A, 7h7^^ (^V^ 7x=;^) 5ffl^^ h 7 - n-^^-jV 

T^=E=.t? 1*, 7h7 3f (^y^7/Vtn7x=/V) ffl^^h^^^yl^ 
TV^-^A, ^h^=¥^ (-^^^ ~7/Vlru 7i=;l/) fflB&^^/W (h 

■^W7s^7^=^A, ^h^^^ (^^7;^P7xx 
l»h!J7x=;l/ (y^/V) TV^-^A, 7^7^ {^isfi-PA, 
*xi-7^=.;V) mm*^slsT=- y -?J*, 7l>7^ (^y^7^tD7 

^^^) ii^^7=y=7A, 7i>7^7 Ky^7/^n7i= 

/i") ABifcH y -*A, 7h7^^ (-<^^7/U^n7^- 

ao mm**-wj 7f 7 ^ (-<^^7^n7^=^) ia 



20 



WO 2004/044013 PCT/JP2003/014317 

^"t 3 ^ 7 ^-^) mm^j-j^ (4-v/7yt°y^!>A) , ^b^^^ ^ 

* (3, 5-^Mj7^tn^f;i/) $H®? v»t< - y - r? 

-A, ^ h 7 7 ^—jvmW.7 n-fe^r>A, f h77i=;H^i, f ^ 

^a^mift }s \)*j-,v, t h77 =^^^mmT ^77x^^7^ v > 

Tlstf^, (^y^7;l/tn7x=;v) ;7 :n n -fe ^ r> a , 

i? — £A) , "X h 7*7, (^y^7;l/^-n7i=;>) IB^^TJ J-;V7 ^ 
nir^r>A, h 7*7 (s<^? 7/ua-u 7 ^=./u) H^lg, TY7*7 
(s<>>? 7JV *U7 mmhV.f-^, 7b7*c7 (^ls?7;U*a 

7^~/ls) fi$S£U^£A, Tb7*7 (^Is? 7/U^-U 7^=-}V) 
hV$J±, <rh7*7 (s<^? 7 ;VJru7 *.—/i>) MWt Y77 ol=.;V7$ 
;V7^y7^y, ^ h 7 7/u*ummM, ^^t7;utniti, — 

*-y-7/is*tim:mM$&, i&mmmm, bV7^^u^mm, h y 7;^n 

(4-1) M^^te-SfflVNTt £< N x-««_b«r*&*#;b*T/B 



— Tjs (4-2) fikms&ft<DT;i'$ ; *y--yt LTfi, — A£5£ (vi) 
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4 0 <DmmT*frZ> 0 

T f ^$tl5i^7/1'^ y df--^^ &TJ«— |£5£ (VII) 

h 1 — °4 




• • • (VII) 



(5**, R 2a &tfwf*iiaffi-#3£ (VI) fcfcttSfcoiligc-cfcs. ) 
(l) (2) tt*/ft&®*ff-*J: ( 4 ) W^^f^#j 

(4) «^iLT (4-1) «*j*Ms*#^JBv*fc»*tett, 
j e^*l?»*U<f4 1 0 : 1-1 : 1 0 0,' i t< tt2 : l~i . 

10©»sgit< % ilBiSfflrtT'feSi, 
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(4-2) mm&&<k&to&m^itm&Kn±* ^< 

tel : 1 ~ 1 : 1000000, <£ 9 # £ L < 1 : 1 0 ~ 1 : 1000 
(4) ffljlM^ttli (4-1) Mm&&, (4-2) ftb&j$ 

«6W\ -blE (l) fcfe^j&^&tf (2) tt«j*4>Mt5K: (4) mm&ftlzM 
(5) ttl^tLTtlT^^nft^^^S^iiiST'^, 
(5) ii^©fi7;^; = !>A^i:lttt, -J&it 

(VIII) 

R 27 V A 1 J 3-v • • • (VIII) 

[3£*, R 2 Mi^^^i~i o><DT;v*;vm, iteTkmm*. mmmi 

v(il~3©itffc§] 
8MB— (VIII) tVT^JxSf^W^jitTIt M)^f/i,7 
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& (1) tt«fifc#+ (2) tt«]fc*h (4) ftfe«j*#Xtf (5) 
^#»ttf±, (1) tt«^^+ (2) «*tf, (4) ftfe 

^fltSUttitftfd:, jIS— 20t-2 0 0°C, £f£ b< te- 1 0°C 
-15 0°C, £ <9*?;£ L< ft, 0°C-8 0lCffe5 o 

.1MB (l) (2) ttlKA^o^ff-*^ (5) mm&t$tb<D®. 

mm&fts "=EvWfcT-0£ b< fit 1 : 1-1 : 1 0 0 0 0, £9&£L<« 
1:5- 1:2 0 0 0, Xfc#*L<'f4l : 1 0-1 : 1 0 0 0 QttBBtf 

*1LK&{*k UTtt, **ttfcfi % S i 0 2 , A 1 2 0 3 , MgO, Z r 
0 2 , Ti0 2( Fe 2 O a , B 2 0 3) CaO, ZnO, BaO, Th0 2 

rtLbo^Tfa, #csio 2) Ai 2 o 3 ^tu\ 
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— *\ ±tE.U^(DU^t Lt, MgCl 2 , Mg (OC 2 H 5 ) 2 ^-*Mt 

R 28 l^ftl~2 0©T^dr;H % »1~2 0©7^ 
fCl -2 0(D7^^/I/S^^L S xteO~2, yfi0 — 2"et), x + 

*M-^#s rty^uis, ^n-^jy, ft^y^f i/y, tfvrv 

t LTtt, MgCl 2 , MgCl (OC 2 H 5 ) , Mg (OC 2 H 5 ) 2 ^*> 

#1 — 300^ m N 0^ b< 1 0~ 2 0 0 m m, «fc «9 L < 2 0 ~ 
10 0m mt^5 0 

~5 0 0m 2 / g% &B?L^teiiS0. 1-5 cm 3 /g N 0£L<f*O. 
3~3 cmVgffcS, 
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h»c, -betaflc^mn^*ta#T«>«»«K:a % it 150-100 
(2) iit^jtr; (4) »jKric^©^<c< £ 0*u<« 

(i) (2) mm&&RT* (4) 

mtemz, (i) ttiK^+ (2) MiK^^AnK (4) amiMKD'jub 

(l) (2) mm&ftRXfi (4) ««fifc^©^*< £ 

t^mfttftlifcs, 7^«jtK^-tf (l) (2) « 

$;j£#&t>* (4) ttjK/fc#©4>fc< £ £j!S^1-5;*f& s (Dfe#:<t 

(1) *fe«^^+ (2) ttfiWWh SiOVXte (4) «iMitl7^ 

(1) fcfe&fife# + (2) M£M#3U£ (4) te#/$#£&#:fc:*a#$.£fc 

(4) mikj*m» (i) mm&&+ (2) tt«^ia^t5*fe, 

© (i) tkmf&$r+ (2) Mj^^cb (4) i&mi&&k<D&m&j&to&1§. 
{*k»*'t&jT&, © (i) + (2) (4) MIKA^ 

t©i»{^LT, m*z&ftz^%jjmm*m^z>^ktfT«i*z> 0 
fc*ji^-ctt, (i) ttiBtfifc^+ ( 2 ) mm&&, (4) 
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UrttftKtt, m&ms 1-lOOOkHz ©jg^Su ^L<lilO> 
5 0 0 kHz oafft^ijtif fett5 0 

(l) mm&&+ (2) (4) «jW/ife^©^/j;< th-2?<D 

(i) mm&&+ (2) ttj^^^xtf (4) «kiK^0!>2>«< 
th-^tm^tmc^m^x<omm (5) «jW^<o*«T^$ = ^A 

ik&m*toz^ xfi,yfotl/7-fVft*ffi'v2MPaMT, - 2 0 
-2 0 0 0 C^l^~2B#r H m^^#fi^^fTV^^fe^^^^^§^ 

(4-1) »3ttCfift5>^fi#:i:OttffltW^f4 % Mftt#*L<tt 
1 : 5-1 : 10000, J; 9£P£ L< tel : 10-1 : 5 0 0 tt5(D 
#S*L<, (4-2) ^tftfl:t©ttffl||^ tt , fC*ifcT£?£ L< 
1:0. 5-1:1000, ±9#*L<ttl:l~l :50£fS 

(4) LT-«£U:«rM^LTffi^5»^fi % # (4) ftf* 

(i) mm&&+ (2) ttjwijsft^ifefriottMW^tt, sc#jt 

T?, 0£ b < «: 1 : 5-1 : 10000, iU^Kfii : i 0 -l : 
5 0 0 ^i-SCD^M* 

(4) ttttA^- C (4-1) ftkgjft&Xtt (4-2) ftklKA^] 
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k<o®.mm&. xtt (i) mm&&+ (2) mm&fttm#k<DQimm& 

m, Bt. L< W: 1 0~ 1 5 0 n m, #iC^L< fi20~100 M mTfc 
t) % Jt^tSSffi, m^2 0-1 0 0 0m 2 /g, 0* L<«:5 0<-~500 

fc*SV>t\ fiftlOOg +©»^JH*tt N ilS 0 . 05-10g, 

-a- «fc t> £ -5 0 

RRf4fc<, fflfjf, ±^JBE~8MP a N #*L<teO. 2~5MPa, 

?a^fi N mn, o~2oo°c, »^u<tt, 3 o ~ i o o°c<Dm.mx~m , & 
s<£p#rora:, as, 5^~2o^n, $f^u<(i > io^iow 
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^iE~8MPa, #l£L<teO. 2~5MPa, 0 
~2 0 0t: N ^*L<tt % 2 0-1 0 0tO<fiH-eltitfHS. 

S^Bff^tt, i!3T N 1#~2 0B#|HK 0£L<te, 1#~1 OBHUmft 

MtS^ntfi/y^xf i/y©^^^ 0 0 1 ~ 9 , 
L< 0 . 0 5 ~ 2 . 3 "T?fc5„ 

wiM<nmu, l< \-z*m<Dmm*ft o ^ txmwi-z z. twx% z> 0 

S^^St/B^S^^ #J;U^ ^vifv, h^xy, :r.^ 

jisis? *^*v^m<Dmma:Mfc7km, 
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*fc> ^mmt-m.mn, mm- 2 0-2 o o°c, l< «- 1 0 ~i 

3 0°C, «fc 9 b< liO-8 0°CT*fe§ o 

y>*-CS>J£) asp. 2dl/gK± l tlio. 5dl/g^ » 

- y ^/^fc i^t^f ii^feoi^ 1 ~ 1 0 
ooog, « **** 5 te*#*n«E-rs £ *#a* 

P CEEE] © h y t K (t r i a d ) it*#*f EEE S 

0. 1 X ^<0, «F*U<f40. OS^TT^!), JEfc# 

hVTb* (t r i a d) £«**f EEE f* s Mg/T 

Rl .R 2 ^0. 5, #*b<ttl. 0^±-c?*,9 % 
b<f±l. I«±tife5 ( 

r 1 ■ r2tt, ^^fir7yn^l^#jA (a5tt 
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^l-VilrAfi, i. 0^;U%£X± s ^^b<«2. 0^/U%^Jb-Cfc 
t£oT, Rl >R2^0. 5^±lCf5t|j:, 5 

f eee> r 1 • r 2RZf&M&&^(D^?-U^m;te, TfBtf) J; 5 U 

**M©^otr^^ ( P ) (E) ^ Dy; 5r#i^, :fc ^ T ^ 

^TWElifi, A. Z amb e 1 1 i £> J; r> TM a c r omo 1 e c 
u 1 e s , 8_, 687 ( 1 9 7 5) j t!i^fc 13 C-NMR©k'- 

EPE= I 8 

PPE = I 9 + (I 10 / 2 ) + I n 

EEE= (EEE/2) + (PEE/4) = (I 12 /2) + (l 13 / 
4) 

PPP= I 14 + (I 10 /2) 
PEE= I 15 

PEP= I 16 + (I 17 + i 18 ) /4 

I 8 =33. 3ppm©^ I 9 =31. lppm©^ 
I io=3 1. 2 p p m^gj&jg, I n =34. lppmC^l I 12 =3 
0. 0ppm*>a*£, I„=30. 4ppm©»£, I 14 =29. 2p 
pm©»£, I 16 =27. 3ppm(Oig, I 16 =24. 7ppm<D3& 
S> I 17 =3 4. 9ppm05IS, I 18 =34. 6 p p m ©SlStfc S G 
T = EPE + PPE + EEE + PPP + PEE + PEPH'<i 

f epe= (E P E/T) X 1 0 0 
f ppe= (P P E/T) X 1 0 0 
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f 



E E E 



= (EE E/T) X 1 0 0 



f ppp= (P P P/T) X 1 0 0 
f pee= (PEE/T) XlOO 
f pep= (P E P/T) X10 0 

i?T K (dyad) 5S«^^tt, ±IBbyTK51^«^^^-e|+^: 
f pp= f ppp+ C f ppe/2] 

f PE= f EPE+ f PEP+ C (fpPE+fpE E ) /2] 
f EE = f E EE+ C f Pee/ 2 J 

r 1 • r 2 (^nlfuy^xfky©^^^) ^ 9 j T K 
r 1 • r 2= (4 f EE . f pp ) / (f Ep . f Ep ) 

^l^HT* (*^%) =f EE + (f PE / 2 ) 
E 1 3 C -NMRWffilJ^] 

K»2 2 Omg £r 1 OmmSNMRKSf |c»©L, 1, 2, 4 ~ h ]) 
t5. 

T/l^^^n t^^^^^^-j-^ uotT^-Mlf, 13 CN 
NMR«!lj£&#ra: % &tf>iI9 0 

NMRgf B^m^m EX4 0 0 (4 0 OMHzNMRi 

«) 

^Vl^g 7. 5ms (4 5^7) 

/^xmv&ismm 4# 

f93fEISfc i , 0000 
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1 3 0°C 

Cij] W\ 1. 0 d l/g^ifeOs #*U<Mtl. 5d 
1 /g#_L"T?3b <0 x IfC^J b< 1 . 7 d 1 /g «_h-Cfc5 0 

C J £ N 1. Odl/g»±iCt5C(t 09*.Wr, fi^^Fii 

^^^^^-5T^OffiRg«i^ [rj] tt, 1. Odl/ g p;i^9, 0 
*L<tel. 5 d 1 /g£*_L-C Hfc«F*U<tt2. Odl/g^± 

*^t^-5r*fc©*fctt£ c r, d o d i /g^iffc-si, *m 

*^u^Rr»»OttR*!fft C 77 3 Sr. 1. Odl/gKif;t5|:it 

*W5±0. 0 5 g &$##LT lOOOSyyjy F/Vt7l7 77 3^ 
An. Mid, BHT (KYkBSJhffl) 1±0. 0 5glr»DLfci, lU^^- 
7 0 0±105!I9y h/^fiALfc. 

1 4 0±5*C<Ott»t»79^=i«rl 2 0±3 O^MAPBUT, ^^^'7 

&te> 1 0 0 o * jj J) y h^t'-^-^?^^^©^^^^^^, 
K'-^*-rt(7>*ttsriate^t?!ii^u*a$6, % (2 5t) k 
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(2 5°C) (a@fefT'$#Ui^^ 2 B#|RJ& Ji^gi-^o 
T10 0±5°CT\ 2 4 0~2 7 0«)|LT, 2 5 <C3->- l^*T*M; 

#?M^Th^ 7 (TREF) tC*3»tS 0«C©jftfflfife^, 5 
0M%«T\ *?*L<«:4 Olfo/o^Ttfe^ Ifcff*L<|t3 5l 

ftl 3 5 t C^^Ufc#M^IJ^D^ h^77 (TREF) ^AfC^A 
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TREF^yA : GLt>fxi/^|±^ * ^ u X * 7 A 

(4 . 6 mm 0X150 mm) 
7n^:GLt^x^tt^ KBrir/K ^Ilmm 
mmtfl/Z? : fr^tfcjjl, SSC-3 100 

^V: GLt^xy^ MODELS 5 4 
TREFt-/y : G ^>X%km 
-^^JlfiW : I^Iilfl, REX-C100 

FOXBOROfti MIRAN 1A CVF 

: ;*vu h i? # a n ^ >--if >- 
: 7 . 5 g / y y h ,v 
SAi : 5 0 0 (j y y h/V 
SICjS : 2 . 0 5 y y y Y)V/ra i n 

*>#tt*EW:, 3 3 0 (MP a) loWMXH^ 55 (%) 

ffl V * « (ft J& A « # y :/ n fc° u ^ £ # *. § * * p ^««C/ K«r A * 

•5 o 
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X% & 0 

mmitMt^xte, v^mtV5±m, ^^y-^mm 
it m r -cm * * ^ m it m ih m ^ & m if b ti * „ 

!IM^iMj|^^77^f, tf* (2, 

f K ^ h^** (2, 4-^-t-7*f/P7x^) - 4l A-\?7^ 
= l^y-^-^*t^ K Ty*%X*7i 17 8 (Jam-ffc (#) $L) 
* 5 ^ f-TNP (ft&fc* J P- 1 3 5 {mUl* 

<*0 m s T1r*X.*7>2 1 1 2 (fettfc I), jpp-2 0 0 

0 (mtit^ (#0 10 , We s t o n 6 18 (GE?i® , Tv*Zx 
^^PEP-24G (Milte («) ») % 77^^PEP-36 (fe 



36 



WO 2004/044013 



CT/JP2003/014317 



m<k (8o m) . 7t*^^hp-i o u&nfc oho m , s a n d 

s tabP-EPQ K m) M) , 7*X7T"{ h 1 6 8 • 

.^^/vx oho ai) &&mif fetus. 

— A^8MfcB&JfcjW©ftfl:0!l£ UTft 2, 6 ->>- t -/=fvU-- 
4 — ,1^ n ^^o/,^- 3 _ (3^ 5 »_o?_ t _- / 

Tvv- 4' - fc Kndfi/7x^;u) /am- K ^h^^* C^i^ 
V-3- (3, 5 t -^^-/U— 4 - Kn 3f is? a^—sv) -?xi\£* 
* — h] hy* (3, 5-^-t-7'f;i/-4-tKD^i//<y 

^) ^y^T^U—h, 4, 4'-y^y T^^lf^- (3-^^/1—6 
-t-^7xy-/V) N h!Jxf l/y^ija^.^ [ 3 - ( 3 _ 

3 , 9 - if* { 2 - C 3 - ( 3 - t -:7*3vU— 4 - t Kn =^>- 5 ^ 
/ot'^t^V) -1, -2, 4, 

8, 1 0 -T- Y7**c1r* fcfo [5, 5) ^T^^. ^5:^-Tlf-BH 
T (ft^T-fb^ (tfc) 3K) % 3>>; y ^XBHT (*MilS (tifc) 3K) > T 
^^BHT CHIRAC («0 M) , ^Wy^l 0 7 6 
^^v--^^ • ^r^/wX («c) asi) * -r^xfy ynioio 
^ • . & %%)\sX m) M) , Trii^^AO- 6 o 

(Jfi«fc ($0 ®D x ^$7^f-BP-ioi (££<fb^ OHO §SD x 

^^y^TT (WMUISg (*) fi[) % TTHP Ofcl^ OHO «) , 

zi'Xfy 2/^^3114 (^/^ • ^^iy-r/u^^ . 5- * >vx <jfa) $g) 

77*^^AO-20 <«0 ») x 7f*^^7'AO-40 

OHO at) % ^^y^f-BBM-s im$c<k& OHO ») % 3 
^^^BB ($ftKK (#) SSI) % Tl^r-VW- 3 0 0 OHP-fb^fe 
(#0 x y^^ 2 4 5 (?v< . ^^s^/u-f^ • -7- ^ # /U-X 

«*) at) > t-ttj^^^ao- 7 0 c*a«te oho an) % 
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917 (^mmm m) m) ^ 7t*^^^ao-8 o u&nit («o 

fb^ OHO 0) % 3Wy^DLTP (SfH («c) ®D , Tl/*f-Jr 
y**L (B*« (*c) SI) , 7^7^f-TPM (ft^Yb^ (*) 
») , 3Wy^DMTP («) M) s Tyfty^M 

(B^ftUg («c) M) , * ^ 7^f^TP S (ft^fb^ («5) Si) 3^ 

(*) tt) , 7f*X^AO-4 1 2 S (Jfi«fl; («e) «) , SEEN 
OX 4 12S (v-^Ptofc j») N 7^7^f-TDP (ffe&fb* 

'>^1010 : #|fC£ : ^^^^y^y^/i^-^ f.^^^ [3 _ (3> 
5-^-t-/f^-4-h Kp#^7x^/1^) 7 a ot°^-b], ^-/p 
#7** 16 8: #>ft£ : h y * ( 2> 4-^- t -^vl^^yU) 7 
j-^^T^ K 4 JVjJ J ^7, 1 0 7 6 : : *9 9*?*/A,- 3 _ 

(3, 5-i?-t-7*f/W-4-k Kn^^7x=;u) T'nH'^-h, 
-f /I'TTV ^^ 1 3 3 0 : ^)«^ : l , 3 , 5 - h Mf^- 2) 4, 6 
-hVx (3, 5-i?-t-7 , f;i/-4-t KD^^y^/v) ^yfy N 
4 slstfy y^3114: : h y ^ ( 3 , 5 t -^^- 4 

-t Kn^i/^y^) ^ y->T^ K h, P-EPQ : #>Jf£ : ^ h ^ 
(2, 4 — v> — t -7*f^7 ^—/P) 4, 4' -tVx^.I/y-i;- 
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fvis ;-y^^ioio loooppm 

PEP-Q lOOOppm 

#ij 2 

-f yl^^f /yni 0 7 6 1200ppm 

p EP-Q 6 0 0 p p m 

^/^7t^l 6 8 8 0 0 p p m 

m 3 

Z^^IOIO 400~1000ppm 
^^7^X 1 6 8 750~1500ppm 

^ry^miE^, xfT!) ^I^^^J^ A^Kn^Wh (DH 
T-4 A) : m&&; : Mg 4 . 5 A 1 2 (OH) 13 C0 3 • 3. 5H 2 0^ 
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<«10~10000pp m^fSHT'fc 9 , £ 9 L<lil0~500 
0 p pm<75f5ffl-e&9, J5K:0*L<ttl 0-2 5 0 0 p pm f&5 0 

10 pp m ^ (sat-h^-^ttasgfe#$ti, 1000 

0 p p m3r^£.5 <t njx h 

f EE . E% r 1 • r 2 N «|8#;& C 77 ] , 

*f I/V^b ^#t^t^I/7|J»LTmmU J I S K 
-7 11 3f£«lU SJitLfc. 

fcUfefi" (2#^^^/i^) : i mm 

^ p^^.^ : 5 o mm/m i n 

Kir/l" : 10 0kg 

SI, KF 5 6) Sr^fc Lfc^, JIS K 7 1 0 5 teJpjj&U SlJt&fTo 
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1 

(1) (1. 2' -^Wy^ ( 2 , 1' -^^,v>>yi^) 

© (l, 2' -^f/wyuy) (2, i* -^f/ui/yi/y) -tr 

^l{fM$cT\ 1LE0P77^3C, THF 1 0 OmLiMg 5. Og 
(2 0 6mmo 1 ) &toz.tc 0 

30 «^^ »*tS«WU ff^^THF 1 0 0mL»Lfc o 
HfcU o. 0 g (5 1. 3 mm o 1 ) ©THFg 

t2 5 0mL^2^^itTlTtfc o 

2mL (51. 3mmol) (DTHF10 OmL^|- 

1 5«r#, igj»%S*U aS^^^t^3 0 OmLtttttlU 

(4 6. 2mmol) (i|K^9 0%) 

^i^^T, 1L£oP77^3|^ THF4 00mLi2-^ 
nB>^/y^^9. 6 z*Mx.-7 8°Cf£?££PU LiN (h 
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V a*) 2 OTHFit (1. OM) £46. 2mL (46. 2 

mm o 1 ) iTLfco 

^MStSd^ia fp, (i, 2' ( 2> l ' 

-tf* U^f) 2. 5g (7. 2mmol) £ 

#fco (4»3 1 %) 

H-NMR (90MHz, C D C 1 3 ) <DW\l£m 
8 : -0. 69, 0. 73 (12 H, ^/W>- U Uls) , 3. 6 6 (4 

H, -CH 2 -) , 7. 17 (8H, Ar-H) 

(D (l, 2 -v'^f^v/Di/y) (2, l'-^f^/yi/^-if 

iy^u^^m^, mm a, 2' -^f^^y) ( 2 , 1* 

(^^^) 2. 5g (7. 2mmol) ac- 
tvH 0 0mL|riJDtfc o 

-78°Cfc^*PU, n-BuLi (^^f-^JRl. 6 M) 9. OmL 
(14. 8mmol) £^PLfc# % 1ST* 1 2 l$m&# Lfc 0 

(i, 2' -'^^i/yn/) ( 2 , i' 

^S/y U^) -tf* Wyfy) ©y^Alg (6. 9 7mmo 1) £T 
HF5 0mLCi)|?U -7 8tlC^iLfc 0 

3-^f;H^f^>7>2. lmL (14. 2mmol) 
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&m&s ^«B£$£*PiU mm&fc&L. a, 2' -^f^Di, 

» (2, 1' (3-hP^^5/J)/|/>^ 
/l^^-T*^) 3. 04 g (5. 9mmol) £#fc 0 OR* 8 4%) 

^Sf^iJfcTiC&V^T, '>al/^'3RC MlBO (1, 2' -^^VW>- 
!> HO (2, 1' -^f/^ij^) (3 _ h y ^^.^^y /U 

**vWT^V) £3. 04g (5. 9 mm o 1 ) OmLS: 

-7 8°C^?££l]U n-BuLi (^*-p-^j&fft 1 . 5 4 M) 7. 6 m 
L (11. 8mmo 1) Iriitfcf, SfiT? 1 2 H#IWj£# bfc„ 

y Q6g (5. lmmol) £r#fc 0 (JR 

$86 %) 

H-NMR (90MHz, T H F — d 8 ) <DM^ 
8:0. 04 (s, 18 H, MM ^V^y /U) , o. 48 ( s , 1 2H, 
.^f/>i/yi/y) , l. 10 (t, 6H, , 2. 59 (s, 4 

H, , 3. 38 (q, 4 H, t^Ul/) , 6. 2-7. 7 (m, 

8 H, A r -H) 

-7 8 < C(C^*Pb, ^«>- 7 8°C^^SPLfcEg^^=^r^A 1 . 2 
g (5. lmmol) Ch;ny«»|[2 0mL&»TLfc o 

#e>*tfcaiaiESrs?^po^^v|i:J:e)f5»*fkUfci:r^, (l, 2' 
-^f^>yi.y) (2, 1' -^^i/ili/y) -if* (3-hy 

3 3mmol) Sr#fc e (Jfc*2 6%) 
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1 

H-NMR (90MHz, C D C 1 3 ) (DM^M 
5:0. 0 ( s , 1 8 H, h V * TA>is V JV) , l . 0 2 , 1 . 12 ( s , 
1 2H, v^^v-y 2. 51 (dd, 4H, ^f^) , 7 . 

1 - 7 . 6 (m, 8 H, A r -H) 

(2) 

T^y^^ 7 /K=^©^^(2M, 1. Ommol, 
0. 5mL) «feAfJ:!)^y5mLt*|:gAUco 

HyyfW^n©^yM( 2M , 0. Smmol, 0. 

2 5mL) % (W i t c o ) %t«'> !> tffiWM J->VT;V % J 

>- (MAO) ^^y^yy- (A 1*B*£* : 2 2. 8^4%, 0 . 3 
mmol.O. 78mL, 0. 3 8mmol/mLK ^f/^yky^ 

mo 1 , 0. OlmL) (1 , 2 ' -S?*?vl^y ix» (2,1' 

^as^^n?^ K (0. 4/zmo 1, 0. 02mL) U 

(4 0 0 rpm) , 3 5ttfiALfc„ 
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T^y^y^7/K = n©^« (2M, 1. Ommol, 
0. 5mL) ^ttttAfJ; 9^y5mLt*^ALfc 0 &tC, * 
^^0. 0 IMP a^Abfce 

HV^W^^©^y»(2M, 0. 5mmol x 0. 

2 5mL) , ^hn(Witco) ftiM^ V ZfeW* ^jVTjU $ / 
> (MAO) O-^^^^^y- (Alfejfi: 22. 8fi%, 0. 5 
mmol.l. 25mL, 0. 3 8 mm o 1 /m L) % i? * ]) U ^ tf 

* (2-^/WO-W i?;^^^^ 0 ^ K (0> 2 ^ 

mo 1 , 0. 0 lmL) Rtf (l, -2' i/y) ( 2 , l ' 

i?^=r - n K (0. 8/zmol. 0. 08mL) ^^Al, 

XmWT (4 0 0 r pm) , 4 5tmifc 0 
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^^u^ftEE&O . 2 5MP a i)5;5 J: 5 t^f 

T'hy^y/^7/V^!)A(D-s^y§I (2M, 1. Ommol, 
0. 5mL) ?:ttfeAf i ^ y 5 m L i *tgA Lfc„ 

*&0. 0 3MPafeAlfc o 

Hyyfw^^©^^ (2m n o. 5 mm o 1 s 0 . 

25mL) \ ^ ha (Witco) frMv'y *fej^f^ f ^7;l/5 / df-lf 
is (MAO) ©^/^y^7y- (A 1 •jfifrfil : 2 2. 8®*%, 0. 9 
mmol,2. 4mL N 0. 3 8 mm o 1 /m L) , * ^jV-y ]} \? * 
{2- t^-zv^l/y^ y>7*=^ ; v) ^n^^Ai/^n^F (0. 2 M m 
o 1 , 0 . OlmL) RXF ( 1 , 2 ' - i? * 5vl^>- JJ UZ/) (2, 1 ' - 

;P3 = i)Ai;^n7^K (1. 6 ai mo 1 % 0. 16mL) ^Al, M 

Tii#T (4 0 0 r pm) , 3 5tT?SiAlt 
"C^n tfl/y^ligAlfc. 
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^^^^ffiri* 0 . 2MP a J; 5 K^^i^Sr&AUfce 

(1) (1, 2' -v^ !^v-y U^) ( 2 , 1' U^) 
- ( 3 - n -t/^vW ^^f-;u) n^^Av 5 ^ n 7 ^ Ktf^Efc 

(i, 2' - v^^/t-^y (2, 1' 

/W>y ^) -tf* U^^) 0. 83g (2. 4mmol) £^~-r 
;V 5 OmL^^Atfco 

-7 8t(^iL, n-BuLi (^i^V^l. 6 M) &3. 1 m 
L (5. Ommol) SAbfcfK 1 2 mmMW Lfc e 

V J*m.<D^ — ir;)/tt]]\}tf:i . i g (2. 3mmol) £#fc 0 

y ^?J^<7>^ — "T^ttMW-*:, THF5 0mLWL v -7 

JMbn -y^jUO . 5 7mL (5. 3mmol) &&$o<9£MTU 

ifiti 2R#p*m#L£: 0 

MK;£®:feU ^^i^->-5 OmLT'ftWI, *«;£l&5feU (1, 2' 

i/y) (2, l' -^f/Vi/^i/y) - tf ^ ( 3 - n - 

^^/V-r Vfy) 0 . 8 1 g ( 1 . 7 7 mm o 1 ) £#fc 0 (Ifc^ 7 
4%) 
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(2, 1* -v^^f^^y) -If* 
Isf^) 0. 8 1 g (l. 7 7mmol) irx-r/n o OmL?:SAL 

-7 8t:fc:?<NaU n-BuLi ( — ^r^-^mmi. 5 4 M) £2. 7 
mL (4. 15mmol) SALfci, ^12^1^1^ 

— T^HMfo 0 . 28g (1. 4 3mmol) £r#fc 0 

-7 8TCI^it, - 7 8°CtC^*PL^cE^^/V=i-r>^ o. 

3 3 g ( 1 . 4 2mmo 1 ) CO Y^^^mW&S 0mL^iTtfc„ 

5i§# N ^£W*U v^nn^^J; ticX 
(1, 2' -^f^>y^i/) (2, 1' -^f;Vi/y L,y) - 
tf* ( 3 - n -V^^-T ^x^/i^) ^as^A^D^ FO. 2g 
(0. 3 2mmol) £#fc G (Ifc^ 2 2 %) 

H-NMR (90MHz, C D C 1 3 ) CDS'J^fi£ 
6:0. 88, 0. 99 (12 H, i?*^/\s^V 1/^) , 0. 7 - 1 . 0, 
1. 1-1. 5 (18H, n-Bu) , 7. 0-7. 6 (8H, ^l/Hls 

m-^ti his) 

(2) 

T*hHy^f/U7/Kx^©^« (2M, 1. Ommol, 
0. 5mL) *m®&xm& !9^y5mL i:*HSALfc. * 
^S:0. 03MPaSAtfc„ 
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Ny^T/Kz^AO^y^ (2M, 0. 5 mm o 1 % 0. 
25mL) „ r> ^ 1> 3 (Wi tco) %kM^ V XfeW* f-jUT^Si J 
V (MAO) <D^-zf$ ly^y V — (A 1 fi^f : 2 2. 8f|4%, 1. 6 
m m o 1 x 4. 2 m L , 0. 3 8 m m o 1 /m L K * /is is V Is > V 
* ( 2 - 7 ^ ^ 3 = ! )A«^n^K (0. 2 m m o 

1 N 0. OlmL) ( 1 , 2 ' -^Wy 1/^) (2, 1 ' - v> 

^f;^Ul/y) - If* ( 3 - n--?^-jV4 ^^=.;V) V -t? 
n9>TK(3. 0/imol, 0. 3 0mL) ^Al, ijBT'3^f# 

XWiWr (4 0 0 r pm) > 3 5tttALfc„ 
SAf©«i^{:^yi 0mL£, gAfCttii^, i*5J£^§ft 
tVy^lugALfc 0 

tit, 5#|!B/^tf-T 5 5t:*T'#^Lfc: 0 

u^ftmtf o. lMPaift5J:5 Cxfuy^gALfc. 

^ n y Kf4, #|»5p6 - 1 0 0 5 7 9 -Sf-^^fC^o T^J& bfc 0 
^3&#J 5 
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mr, *>r y= (witco) ttMfv xmw* ^j>vtjv% s (m 

AO) 2. 0 g (A 1 mWM. : 2 2. 8®*%) N h/Pxy 4 OmL 

p 7^K (9. 0 n m o 1 ) ( l , 2 ' - ^ Pky) ( 2 , 

^^Vaz^^p^pdg, 5 M mo 1 ) &JllIfC&AU 25 

^y^7;K = no^y^(2 M , 5. 0 mm o 1 N 2. 
5mL) *mm®:AW£ (5mL) i*tSAU, 5 5°CfC# 

llfco 

JifS^X^y- (1. 9mL) ^ISAfi^ffigg (3. 
OMPa) £^T S 4 0 0 rpmt«i#LWf,gAUc o 
Xfcs tAf©^^|W!«^^y (5mL) ^^IgAfttt 
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Hk^, 5 5t:-C\ 3 0#FM^£?Tofc^ =o?-V 0. 2MP 

6 0 5>FI, ^^l/^#JEE^ 0. 2MP a £^^"5 J: 5 K:&AL^ttfc 0 
fi-£^/»Tt& N ftS—fls (5mL) !:SAf i!)SAt, *3>o < 9 

(■^{ifi^) 

^T. ?-rl>^ (Wi t c o) tiv/!i*»W/^;y^ty (m 

AO) 2. 4g (A 1 il^* : 2 2. 8fi%) , Mh^xy (4 0m 
L) b«?b<m#Lfc 0 

B7^K (14. O^mo 1) M (1, 2 ' - i?* ^/Uis Ui/y) ( 2 , 
1' - v 5 ^ ^-/W-^y U>>) - fcT* (3-F^f;^!J/^Wyf= 
;>) i?yV3r^^D7^ K (14. 0 ix m o 1 ) ^JlRfC&A U 2 5 

ttt, yntWO. 14MPa&i£AU 1 i^M^n f u^ojE^j 
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0 gitAp UTl>fc 0 

5 0mLf3@fil^I^L, ««m t> 5 — ^IttTK^^"^ >Sr* 

SKDt-h^^^^iitftyn tVy (2L) Sr&AiL It£T"e h 
Hy^W^^O^yM (2M, 5. Ommol, 2. 
5mL) ^M^AWJ: 9^:/* ^ (5mL) ir^C&AU 5 5°C^# 

ifcte, JilBM^^^y- (3. OmL) ^M^AWJ:?)?i5iE^^ (3. 
OMPa) 4 0 0 r pm«LWbSALf: 0 

Sfc^ &AW<^^£ gift ^7*^7°*:/ (5mL) ZMm&A'gKtt 

5 5°CT% 3 Oftmm&&ft^tc&, ^T-U^ftJZ&O . 2 5M 
Pai)iC«±5 (-^^l-'^^^AUfCc 
6 0#ffl, ^w#JE)5$o. 2MPa«r*»i-*J:5H:i8fAU««-fc. 
S^S/£teT&, (5mL) i<3SAL, ^o< 9 

stmm i 

S^#rt<©Mft«r2 Otl^*>, hyxf;V7/K = !>A2 8 mm o K 
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vZ-yf-fl,*?* h*^i/=7 2 . 8mmo 1 S.t^ = ^b^^ y))j>I 
(A«:y/l'^fl3¥a« TXP-4 0J ) 5g^SAtfct, 

3rMg£l g mtz. Y) 3 g t teZ <fc o »ia^SMtiALfc 0 

M*^^-e+^(c:gmbfc^, i#:yat>y?:2 0 0 y^h/K i^M 1 

mol%, Mxf/V7/K^i?A^12 0mino 1, 

v>p< h=^>v^ ^2 9 . 5 mm o 1 ^Mtl, ££j£^f*l?!&j££ 7 0^C(C#jfi 

6 g, &mtf*wmmTizto7Ltc 0 

ZKDfe^ ^^l/>£r#y&U ^^-U-^^^^S^ 1 3 mo 1 %t Lfc 0 

1 3mo l%i*SJ:5 te>S*ll^fctfcite&iRW\ 5 

T^y^y7^7^^7AO-«^yM (2M, 1. Ommol, 
0. 5mL) * «lltttAf i 9 ^7*^ ^ 5 m L i #fcja! A Ufc. 
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HyyW^^!>A©^« (2M, 0. 5mmol, 0. 
2 5mL) , h= (Witco) tfcRS" y #&*§M ^Vl-T/U ^ / 

> (MAO) ^-v^^^^^y- (Altj«: 2 2. 8*4%, 0. 1 
mrnol, 0. 2 6mL, 0. 3 8mmol/mL) N * ^ /V is V U ^ 
(2-^f;^y/^yf-^) i?s\s=i =. $ M. i?f o 7 K (0. 2 
^mol N 0. OlmL) ^AL, Mr* 3 ftmMW Lfc 0 

iK^T^, il^7!)-5. OmL^lgAf ±^J£Ii^V^ 
XmWT (400rpm) % 35 0 C-et£A Vtc Q 

t^otfi/yt(^Alfc 0 

&{C N ^^U^JEtfSo. 3 5MP a fcfc* J; 5 K:^^ l"^£:i£A Lfc c 

tbmm 3 

(1, 2' -v>^ ^/w^y u>o (2, i' -v^^/i^yw^) - t - 
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y—ftL^Ffcm^^T, Sottas US V^O tfls^-^^Ulsyu yf&'gS 
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it $t (D f& m 

1. (1) HfefittJKD^Qei/y^xS^^otyftii, (2) (SJt 
fitt^y^ntfwvSr^^S^^n-fe^ttjg," (3) #7L«fe#:, ( 4 ) 

XWStJSCt (5) t«7/^ = !>Afli^J;?)ft 5 

(1) (EEE)Oh!l7K(triad)lI^$f EEE g 0 . 1 
(^%) , (2)R1-R2i0. 5, (3) ttRfttt C 77 D 1 . 0 
d 1/g, (4) #'>U^-Br*SP©«IR*!ift C 77 3 ^ 1. Odl/g 

^nir>'M^T'feSi»^^ix^2^|B«4C0 7 0 n t" l^V-cc^- u 5, 

5. mmffitfu-t^MmK en 
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• • • (III) 



to r 9 ~r i8 «, *ti?ti*.m, MfcTkmm, ^n^yg^ r^a* 

XttW^^T^bTKSiaESrTrbs R 7 > R\ R 1 9 RX$R 2 °fi % ^rti^ft 
#Hb**2£. r/v=«^^3fi, 3£*-£*r&ffc7k*X, y> 

M 2 njiits i v~v i soiMi^^to x 2 , Y 2 \-i^n^e 

V-T^^/W) ^n-r^Av'^py KHi^>f/W>!J (2-^ 

^n-fevttjBt^ (i, 2' (2, l* --^Tvu^ 

V U» (3 - bV * 7- A* is D <3->Vs( i^f=.jv) i?ju=i-VM. 

s^^oJ) KXtt (1, 2' ^vu^y 1^) (2, 1* -s^^/us^ 
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V Is is) -tr* ( 3 - n -zff-jVs( ^f-jv) ^/l/ns^^^^ny Kf 
8. »tt$E^3 3 0 (MP a) *fflfT? % J.ort^-l' XHtf* 5 5 (%) 
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